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© Improvements in or relating to radiation sensitive compounds. 
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wherein and R^, are alkyi, aryl, X. CHXz, CH2X, CX3 or NHR^ wherein R^ represents hydrogen, lower 
alkyl. aryl or C A^, 
O 

R* represents NCO or R^ provided that R^ is not C - A^. 

O 

and provided at least one of R\ and R^ and R* is CX3. X is halogen, and A^ and A^ are each residues of 
A^-H and A^-H respectively wherein A^-H and A^H are each compounds containing at least one group 
having an active hydrogen atom. The compounds are useful as initiators and colour change indicators in 
radiation sensitive compositions for lithographic printing plate production. 
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IMPROVEMENTS IN OR RELATING TO RADIATION SENSITIVE COMPOUNDS 

This Invention relates to radiation sensitive compounds and more particularly, but not exclusively, is 
concerned with radiation sensitive compounds for use in the manufacture of radiation sensitive plates for 
lithographic printing plate production. 

Radiation sensitive plates comprising a substrate coated with a radiation sensitive composition are well 
5 known in the production ot lithographic printing plates and similar compositions are used for other purposes 
such as photoresists. 

In use. the composition is image-wise exposed to radiation so that parts of the composition are struck 
by the radiation and parts are not. The radiation and non-radiation struck parts have differing solubilities in 
developer liquids and thus the more soluble parts can be selectively removed by application of such a 
10 liquid. 

Radiation sensitive compositions comprising a photopolymerisable material and an initiator are well 
known. Halogen containing triazines. when Irradiated with actinic radiation of suitable wavelength, are known 
to release a halogen radical which is capable of causing free radical polymerisation. In addition, the halogen 
radical can form free acid. Such compounds have therefore, been used as photoinitiators or acid release 
IS agents in radiation sensitive compositions for, for example, photoresists or printing plate coatings. 

It is an object of the present invention to provide novel compounds which have the property of 
producing a free radical when irradiated and which also have other valuable properties. 

According to one aspect of the present invention there is provided a radiation sensitive compound 
liaving the formula 
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wherein and R^, which may be the sanne or different, each represents lower alkyi, aryl, X. CHX2, CH2X, 
CX3 or NHR3 wherein R^ represents hydrogen, lower alkyl. aryl or c A^, 

O 

and provided at least one of R^ and R^ is CXa. X is halogen, and and A2 are each residues of A'-H and 
A^-H respectively wherein A^-H and A^-H which may be the same or different, are each compounds 
containing at least one group having an active hydrogen atom. 

According to another aspect of the present Invention there is provided a method of producing a 
radiation sensitive compound having the formula 



50 



55 



4 



EP 0 305 115 A2 



10 



16 



25 



30 



35 



1 



N N 

II 



N ^ 



O 
It 



wherein and R^, which may be the same or different, each represents lower alkyi, aryl. X, CHXz, CH2X. 
CX3 or NHR3 wherein represents hydrogen. lower alkyI, aryl or C A^. 

provided at least one of R^ and R^ is CX3. X is halogen and and A^ are each residues of A^-H and A^-H 
20 respectively wherein A^-H and A^-H which may be the same or different, are each compounds containing at 
least one group having an active hydrogen atom; which method comprises the step of reacting together an 
isocyanate of the formula 
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with a compound of the formula A'-H or A^-H to obtain the desired compound wherein R^ or R* represents 
lower alkyl. aryl, X. CHX2. CH2X. CXa. NCO or NHRS wherein RS represents hydrogen, lower alkyI or aryl 
^ and at least one of R' and R* is CX3. 

Preferably the group containing the active hydrogen atom is a OH, NH, SH or CH2 group. 
In the case where R\ R^ and/or R* are lower alkyl groups, they may contain from 1 to 4 carbon atoms. 
In the case where R\ R^ and/or R* are aryl groups, they are preferably phenyl which may be 
substituted with halogen or alkyl or alkoxy containing 1-4 carbon atoms. 
^ The compounds of the invention are capable of producing a free radical on irradiation and have other 
important properties which depend on the nature of the compound A^-H or A^-H containing the group having 

the active hydrogen atom. . -x- * • « 

The compounds according to the invention are particularly useful for use as a photoinitiator in radiation 
sensitive compositions containing photopolymerisable materials such as ethylenically unsaturated mon- 
50 omers. in such compositions, polymerisation is caused by the free radicals produced by irradiation of the 
photoinitiator and one problem with such conventional compositions of this type is that the efficiency of the 
polymerisation is reduced due to the tendency of the photoinitiator to migrate out of the composition. 

By using as compounds A^-H or AZ-H. from which A^ and A2 are derived, polymeric or oligomenc 
compounds which contain at least one group (and preferably two or more groups) containing an active 
55 hydrogen atom, it is possible to anchor the radical producing moiety or moieties to a larger molecule and 
thus produce a photoinitiator which has less tendency for migration. Suitable compounds are. for example, 
polyethylene glycol, pentaerythritol and hexane-1 .6-diol. 

Similarly, it is possible to produce an initiator in which the radical producing moiety or moieties are an 
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Integral part of the polymeric or oligomeric backbone by a reacting diisocyanate (i.e. an isocyariate of the 
above formula in which or is also an NCO group) and a polymeric or oligomeric compound containing 
one or more groups containing an active hydrogen compound. 

Radiation-sensitive compositions based on monomers also conventionally contain a support (binder) 

5 resin. By using a compound of the invention wherein the compound A^-H or A^-H from which A' or A^ is 
derived is a polymer containing at least one group having an active hydrogen atom and which has 
appropriate support (binder) properties, the support resin and the photoinitiator are combined into a single 
compound, thus reducing the number of separate components of the composition as well as reducing 
migration. Suitable polymers for this purpose are: poly(vinyl acetals). styrene-allyi alcohol copolymers, 

10 acrylic co- or terpolymers containing hydroxy alkyl (meth)acrylates. novolak resins and poiy(vinyl phenol). 

An alternative way of reducing initiator migration is to use a compound of the invention wherein the 
compound A'-H or A^-H from which A^ or A^ is derived is a compound which contains at least one group 
having an active carbon atom and which is capable of free radical polymerisation. Suitable compounds in 
this respect are those containing ethyl enic unsaturation for example (meth)acrylates, such as 2-hydroxyethyl 

15 methacrylate and pentaerythritol triacrylate. In this case, the photoinitiator and the ethylenically unsaturated 
compound to be polymerised are in one and the same molecule. 

As is well known, it is desirable that radiation-sensitive compositions change colour upon irradiation. 
One way of achieving a colour change Is to incorporate, within the composition, a pH sensitive dye and a 
compound capable of producing acid when irradiated i.e. an acid releasing agent. As mentioned above, 

20 halogen-triazines are such agents. Thus in radiation sensitive compositions based on ethylenically unsatu- 
rated monomers, the compounds of the invention can act as both acid release agents and as photoinitiators. 
In other negative-working compositions and positive-working compositions, the compounds of the invention 
can act as acid release agents. More particularly, in the case of positive-working compositions which, as is 
well known, are based on quinone diazide esters (as the radiation-sensitive component) and alkali soluble 

25 binder resins (particularly novolak resins), the compound A'-H or A^-H from which A^ or A^ is derived can 
be either the quinone diazide ester or the novolak resin, thus obviating the need for a separate acid 
releasing agent 

An alternative way of obtaining a colour change is to use a compound of the invention wherein the 
compound A^-H or A^-H from which A' or A^ is derived is a pH sensitive dye containing at least one group 
30 having an active hydrogen atom! Suitable dyes are. for example: 
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In this way. the invention provides a colour change system in a single molecule, and may also, if 
desired, be used to provide a polymeric or oligomeric dye. 

The efficient production of the free radical on irradiation depends on the radiation having the correct 
wavelength to be absorbed by the initiator. However, a mis-match between the radiation wavelength and the 
initiator can be overcome by using a photosensltiser which absorbs at the wavelength of the radiation and 
then transfers the energy to the photoinitiator. This can be achieved by using a compound of the invention 
wherein the compound A'-H or A^-H from which Ai or Aa is derived is a compound which contains at least 
one group having an active hydrogen atom and which has photosensitising properties. Suitable compounds 

are for example: , , / / 

4-hydroxybenzophenone; 7-hydroxy-4-methyl coumarin; 4-phenyl phenol; 2 .4 .5 .7 -tetrabromo 

fluorescein (C.I. 453802); Thionin; 2-mercapto benzothiozole; 4.dlethylamino-4 -(N-ethyl-N-hydroxyethyl)- 

amino benzophenone; and 2(4(N-ethyl-N-hydroxyethyl)aminobenzylidene)inden-i-one. 

In this way, it is possible to provide in a single compound, a sensitised initiator, which will absorb and 

be active at a specified wavelength. 

According to a third aspect of the present invention there is provided a radiation sensitive compound 

having the formula: 



50 



55 



7 



EP 0 305 115 A2 



10 



20 



25 



30 



35 



I I 

II I ? (I ! 



I 



) il 



wherein and have the meanings given above. 

Such compounds can be prepared by trimerlsing a compound having the formula: 

r1 

N N 

NCO 

N 

r4 

and may be used as photoinitiators and/or acid release agents in radiation sensitive compositions. 
The following Examples illustrate the Invention: 

Example 1 

A solution in ethyl methyl ketone of a photopolymeri sable composition comprising:- 
^ 3 parts by weight of the dimethacrylate ester of the diglycidyl ether of bisphenol A, 
1 part by weight of a vinyl acetate/crotonic acid copolymer, 
0.43 parts by weight of compound I. and 
0.15 parts by weight of ethyl Mlchler's ketone. 

was whirler coated onto a sheet of electrochemically grained and anodised aluminium and dried to form a 
^5 radiation sensitive plate. The coating weight was 1.0 g per sq.m. The dried coating was overcoated with 

poly(vinyl alcohol) to prevent oxygen inhibition of the photopolymerisation reaction. 

The radiation sensitive plate was exposed through a continuous tone Stouffer step wedge to ultra-violet 

light (20 mJ/cm^ from a Berkey-Ascor printing down frame) and then developed with an aqueous solution 

containing sodium propanoate. sodium benzoate and a surfactant. The developed image of the resultant 
so lithographic printing plate had a step wedge of solid 4. tail 10. 

After storage under accelerated ageing conditions (30 degC. 95% relative humidity) for 3 weeks. 

analysis of the radiation sensitive coating of a similar plate showed that there had been negligible migration 

of Compound L Exposure and development of the aged plate under the same conditions as above gave a 

similar step wedge reading of solid 4, taiilO. 

55 
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Preparation of Compound I 

3g of PEG 600 (a polyethylene glycol) was dissolved In 20mls.N-methyl pyrrolidone (NMP) and to this 
solution was added 3.57g of 2-isocyanato-4,6-bis(trichloromethyl)-s-triazlne followed by 1 drop of dibutyl tin 
s dilaurate. The reaction was then warmed to 40 degC and held at 40 degC for 3 hours. After this time the 
mixture was added to lOOmIs water to stop the reaction, filtered and washed well with water. The product 
was dried under vacuum at room temperature. 



10 Comparative Example ^ 

Example 1 was repeated using, instead of Compound I. 0.15 parts by weight of [2-chloro-phenyl- 4.6- 
bis(trichloromethyl)-s-triazinel as the photoinitlator. Exposure and development produced a step wedge 
reading of solid 4. tail 10. 

After storage of a similar plate under the same accelerated ageing conditions as in Example 1 for 3 
weeks, analysis showed a decrease of 33% in the original initiator content indicating that substantial 
migration had taken place. Moreover, exposure and development of the aged plate showed that it had 
become less sensitive, giving a solid 2, tall 7 step wedge. 
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Example 2 

Example 1 was repeated except that Compound II was used instead of Compound I. Similar results 



were obtained. 



Preparation of Compound II 

1.36g of pentaerythritol was added to 40 ml NMP and to this solution was added 101.4 g of 2- 
isocyanato-4-methyl-6-trichloromethyl-s-tria2ine followed by 1. drop of dibutyl tin dilaurate. The reaction was 
then warmed to 50 ' Q and held at this temperature for ten hours. The reaction was then stopped by adding 
the mixture to 200 ml water. The product was filtered out. washed well with water and dried under vacuum 
at room temperature. 



40 



Example 3 

Example 1 was repeated except that Compound 111 was used instead of Compound I. Similar results 
were again obtained. 

Preparation of Compound III 

Compound III was prepared by the same method as Compound II except that 0.88 g of N.N- 
45 dimethylene diamine and 5.07 g of the triazine were used. 



50 



Example 4 

Example 1 was again repeated except that Compound IV was used instead of Compound I. Similar 
results were again obtained. 
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Preparation of Compound IV 

1.50 g of 1.6-hexane dithiol was added to 40 ml NMP and to this solution 2.8i g of 2,4-aiisocyanato-6- 
trichloromethyl-s-triazine were added over a period of 30 minutes. The solution was stirred for an additional 
5 three hours at ambient temperature, added to 200 ml water to stop the reaction and filtered. The product 
was washed and dried under vacuum at room temperature. 

Example 5 

10 

A solution. In ethyl methyl ketone, of a photopolymerisable composition comprising: 

3 parts by weight of the dimethacrylate ester of diglycidyl ether of bisphenol A. 

1 part by weight of Compound V. and 

0.15 parts by weight of ethyl Mlchler's ketone. 
IS was whirler coated onto a sheet of electrochemically grained and anodised aluminium and dried to form a 

radiation sensitive plate. The coating weight was I^Og per sq.m. The dried coating was overcoated with 

poly(vinyl alcohol) to prevent ocygen inhibition. The resultant radiation sensitive plate was exposed and 

developed as described in Example 1. A step wedge reading of solid 3, tail 9 was produced. 

After storage for 3 weeks under the accelerated ageing conditions described in Example i . a similar 
20 plate was exposed and developed. The sensitivity of the plate remained unchanged, as shown by a solid 3, 

tail 9 step wedge. 

Preparation of Compound V 

25 

9.74g of a modified poly(vinyl butyrai) resin (containing 54 mol.% butyral. 26 moL% hydroxy and 20 
mol,% hydrogen phthalate ester) was dissolved in 50 mis Nf^P and to this solution was added 3.57g of 2- 
isocyanato-4.6-bis(trichloromethyl)-s-tria2ine followed by 1 drop of dibutyl tin dilaurate. The reaction was 
then wanned to 40 degC and held at 40 degO for 6 hours. After this time the mixture was poured into 
30 300mls water to stop the reaction, filtered and washed well with water. The product was dried at 35 degC 
under vacuum. 



Example 8 
35 " 

Example 5 was repeated except that Compound VI was used instead of Compound V. Similar results 
were obtained. 

40 Preparation of Compound VI 

18.35 g of a poly(vinyl butyrai) resin (containing 48 mol% butyral. 50 mol% hydroxy and 2 mol% 
acetate) was dissolved in 100 ml NMP and 13.79 g of p-toluene sulphonyl isocyanate. The mixture was held 
at ambient temperature for one hour and then 10.71 g of 2-isocyanato-4,6-bis(trichloromethyl)-s-tria2ine was 
45 added followed by 1 drop of dibutyl tin dilaurate. The mixture was then warmed to 40'C and held at this 
temperature for six hours. The mixture was poured into water, filtered and the product was washed with 
water and dried under vacuum at 35* C. 

so Example 7 

Example 5 was repeated except that Compound VII was used in place of Compound V. Similar results 
were again obtained 
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Preparation of Compound VII 

15 g of a modifled styrene/allyl alcohol copolymer (containing 70 mol% styrene. 15 nnol% hydroxy and 
15 mol% hydrogen phthalate ester) was dissolved in 75 mi NMP and then 5.07 of 2-isocyanato-4-methyI-6- 
5 (trichloromethylH-triazlne and 1 drop of dibutyl tin dilaurate were added. The mixture was then warmed to 
50* C and held at that temperature for ten hours. Hnally the mixture was poured Into 500 ml water, filtered ' 
and the product was washed with water and dried under vacuum at 35 ' C. 



10 Example 8 

A positive working radiation sensitive coatinja solution comprising:- 
6 parts by weight of a naphthoquinone diazide sulphonic acid ester, 
27 parts by weight of Compound VIII. and 

T5 0.36 parts by weight of Sudan Yellow. 

made up to 400 mis with a mixture of 95 parts acetone and 5 parts methyl oxitol was whirier coated onto 
electrochemically grained and anodised aluminium and dried at 100 degC for 5 minutes to give a radiation 
sensitive plate with a coating weight of 2.5g per sq.m. 

The plate was exposed through a Stouffer step wedge to ultra-violet light (800 mJ/cm^ from a Berkey- 

20 Ascor printing down frame) giving a yellow image against a red background. The plate was then dish- 
developed in 8% sodium metasilicate solution for 45 seconds, giving a step wedge reading of clear 2. solid 

After storage of the coating solution for 7 days at room temperature (20 degC) analysis showed that 
negligible decomposition of Compound Vill had taken place. A radiation sensitive plate derived from the 
25 aged coating solution was exposed and showed equivalent contrast of the yellow image on the red 
background to a plate made from fresh coating solution. 



Preparation of Compound VIII 

30 

lO.Sg of cresol-novolak resin was dissolved in 50mls NMP and to this solution was added 3.57 g of 2- 
lsocyanato-4.6-bis(trlchloromethyl)-s-triazine followed by 1 drop of dibutyl tin dilaurate. The reaction was 
completed and the product isolated as in Example 2. 

35 

Comparative Example 8 

Example 8 was repeated using 27 parts by weight of novoiak resin and 0.44 parts by weight of 4- 
diazodiphenylamine tetrafluoroborate instead of Compound VIII. After exposure the contrast of the yellow 
40 image on the red background was similar as for the plate in Example 3, and. after development, gave a 
similar step wedge reading of clear 2. solid 7. 

After storage of the coating solution for 7 days at room temperature, analysis showed that 10% of the 
original content of the 4-dlazodiphenylamine tetrafluoroborate had decomposed. A radiation sensitive plate 
derived from the aged coating was exposed and the contrast of the yellow image on the red background 
45 was inferior to the contrast obtained in Example 8. 



Example 9 

Example 8 was repeated except that the coating solution comprised: 
6 parts by weight of Compound IX 
27 parts by weight of cresol-novolak resin 
0.36 parts by weight of Sudan Yellow 
Similar results were obtained. 
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Preparation of Compound IX 

6.3 g of the bis ester of 2,3,4-trihydroxy benzophenone and naphthoquinone-{l.2)-diazide(2)-5-sulphonyl 
chloride was dissolved in 50 ml of 1 .4-dioxan and 3.57 g of 2-isocyanato-4.6-bis (trichloromethyO-s-triazine 
5 was added. The niixture was warmed to 35' C. maintained at that temperature for four hours and then 
poured into 500 ml water to stop the reaction. The product was filtered, washed wjth water and dried under 
vacuum at ambient temperature. 

10 Example 10 

Example 1 was repeated adding 0.1 parts by weight of Compound X to the formulation as a colour 
change agent. 

The resultant radiation sensitive plate was exposed through a step wedge to ultra-violet light (200 
75 mJ/cm^) producing a red image on a yellow background. After development the red image retained its 
colour giving excellent contrast with the background, and a solid 6. tail 13 step wedge was obtained. 

Visual inspection of a sample of the poly(vinyI alcohol) overcoat which had been removed prior to 
exposure indicated that a negligible amount of the Compound X had leached into the overcoat 



20 



25 



30 



35 



40 



45 



50 



Preparation of Compound X 

3.5g of a dye with the following structure: 




N=N — \ ^OCH3 



was dissolved in 20mls NMP and to this solution was added 2.8g of 2,4-diisocyanato-6-trich!oromethyl-s- 
triazine followed by 1 drop of dibutyl tin dllaurate. The reaction was then warmed to 50 degC and held at 50 
degC for 6 hours. After this time the mixture was added to lOOmis water to stop the reaction, filtered and 
washed well with water. The product was dried under vacuum at room temperature. 

Comparative Example 10 

Example 10 was repeated using 0.1 parts by weight of 3-chloro-4-(4 methoxyphenylazo)-N,N-bis(2 - 
hydroxyethyl)aniline instead of Compound X as the colour change agent. 

The radiation plate was exposed as in Example 10 producing a red image on a yellow background. 
After development the red image became paler in colour resulting in a poorier contrast with the background 
than in Example 10. 

Visual inspection of a removed sample of the poly(vinyl alcohol) overcoat prior to exposure revealed 
that it had a strong yellow colouration indicating that the colour change agent had leached into the overcoat. 

Example 11 

Example 10 was repeated using Compound XI instead of Compound X. Similar results were obtained. 



55 
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Preparation of Compound XI 

Compound XI was prepared in a similar manner to Compound X except tliat 2.9 g of a dye having the 
structure 

5 

HOC2H4 



N N=N— OCH3 



C2H5 ^ 

was reacted with 3^50 g of 2-(4'-chiorophenyl-4-isocyanato-6-trichloromethyl-s-triazine. 

T5 Comparative Example 1 1 

Comparative Example 10 was repeated except that the colour change agent used was 4-(4 -methox- 
yphenylazo)-N-ethyi-N-(2"-hydroxyethyl)-aniline. 
The results were again similar. 

20 

Example 12 

Example 11 was repeated except that Compound Xir was used Instead of Compound XI. Similar results 
25 were obtained. 

Preparation of Compound Xll 

Compound Xll was prepared in a similar manner to Compound XI except that 2.83 g 2-N,N- 
(dimethylamino)-4-isocyanato-6-trichloromethyl-s-triazine was used. 



Example 13 

A solution in ethyl methyl ketone of a photopolymerisable composition comprlsing:- 
3 parts by weight of Compound XIII, 

1 part by weight of a vinyl acetate/crotohlc acid copolymer and 
0.15 parts by weight of ethyl Michler's ketone. 

was whirler coated onto a sheet of electrochemically grained and anodised aluminium and dried to form a 
radiation sensitive plate. The coating weight was 1 .Og per sq.m. 

The dried coating was overcoated with poly(vinyl alcohol) to prevent oxygen inhibition. The resultant 
radiation sensitive plate was exposed to radiation through a step wedge (200 mJ/cm^ in a Berkey-Ascor 
frame) and developed as In Example 1. A step wedge reading of solid 5, tail 12 was produced. 



Preparation of Compound Xill 

To 4.84 g of 2-ethyl-2-hydroxy methyl)-1 »3-propanediol diacrylate was added 2.8 g of 2,4-diisocyanato- 
6-trichloromethyl-s-triazlne. 1 drop of dibutyl tin dilaurate and 0.01 g 4-methoxy phenol. This melt was then 
stored at 80 degC for 10 hours to complete the reaction. 



Examples 14-17 

Example 13 was repeated using Compounds XlV-XVIIl instead of Compound Xlil. 
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Preparation of Compounds XIV-XVH 

These Compounds were prepared by dissolving appropriate amounts of various (meth)acry!ate A-D as 
listed below in 150 ml of 1.4Hdioxan, adding 14.05 g of 2,4-dllsocyanato-6-trichloromettTyl-s-tria2ine. heating 
5 the mixture to 50* C and holding it at this temperature for 4 hours before evaporating the solvent at reduced 
pressure to isolate the product. 

A = Pentaerythritol triacrylate (29.8 g) 
B = Dipentaerythritol (monohydroxy) pentaacrylate (52.4 g) 
C = Glycerol di(meth)acrylate (22.7 g) 
10 D = Di-trimethylolpropane triacrylate (39.8 g). 

Example 18 

T5 Example 1 was repeated using 0.15 parts by weight of a Compound XVIII. instead of Compound I as 
the photoinitiator. A step wedge reading of solid 5, tail 12 was obtained. 

After storage for 3 weeks under the accelerated ageing conditions described in Example 1 . analysis of 
the coating showed that there had been negligible migration of Compound XVIII. Also, exposure and 
development of an aged plate showed that there had been no deterioration in the sensitivity of the radiation 

20 sensitive coating. 

Preparation of Compound XVIII 

26 This compound is the trimer of 2-isocyanato-4.6-bis(trichloromethyl)-s-tria2ine and was produced by 
admixing 3.7 g of that compound, 4 g of epichlorohydrin and 1 drop of pyridine and stirring the mixture for 
nineteen hours at ambient temperature. The crude trimer (which has a chlorine content of 47.9% compared 
to the theoretical 59.7%) is isolated by evaporating the volatiles. 



30 



40 



Example 19 



A solution in ethyl methyl ketone of a photopolymerisable composition comprising:- 
3 parts by weight of the dimethacrylate ester of the diglycidyl ether of bisphenol A. 
35 1 part by weight of a vinyl acetate/crotonic acid copolymer and 
0.3 parts by weight of Compound XIX 

was whirler coated onto a sheet of electrochemically grained and anodised aluminium and dried to form a 
radiation sensitive plate. The coating weight was 1g per sq.m. The dried coating was overcoated with poly- 
(vinyl alcohol) to prevent oxygen inhibition. 

The resultant radiation sensitive plate was exposed through a step wedge (20 mJ/cm^ in a Berkey- 
Ascor frame) iand developed as in Example 1. A step wedge reading of solid 2, tail 7 was produced. 



Preparation of Compound XIX 



45 



1 .98g of 4-hydroxy benzophenone was dissolved in 20mls NMP and to this solution was added 3.57g of 
2-isocyanato-4.6-bis(trichloromethyl)-s-tria2ine and 1 drop dibutyl tin dilaurate. The mixture -was then heated 
to 50 degC and held at 50 degC for 6 hours. After this time the reaction mixture was poured into 100 mis 
water to stop the reaction, filtered and washed well with water. The product was dried under vacuum at 
50 room temperature. 

Examples 20 and 21 

55 Example 19 was repeated using Compounds XX and XXI in place of Compound XIX. Similar results 
were obtained. 
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Preparation of Compounds XX and XXI 

The compounds were produced in a similar manner to Compound XIX except that 1 .76 g of 7-hydroxy- 
4-methyl coumarin and 1.67 g of 2-mercaptobenzotliiazole were used instead of tine 4-hydroxy ben- 
5 zophenone. 



Claims 

w 1 . A radiation sensitive compound having the formula 



16 




wherein and R^. which may.be the same or different, each represents lower alkyi. aryl, X, GHX2. CH2X 
CXa or NHR3 wherein R3 represents hydrogen, lower alkyl. aryl or C A^, 

o 

and provided at least one of R' and R^ is CXa. X is halogen, and A^ and A^ are each residues of A'-H and 
A^H respectively wherein A^-H and A^-H which may be the same or different, are each compounds 
containing at least one group having an active hydrogen atom. 

2. A method of producing a radiation sensitive compound having the formula 
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O 

NH C A' 



wherein and R^. which may be the same or different each represents lower alkyl. aryl. X. CHX2. CH2X, 
CX3 or NHR3 wherein R^ represents hydrogen, lower alkyl. aryl or c A^. 

O 

provided at least one of R' and R^ is CX3. X is halogen and A' and A^ are each residues of A^-H and A^-H 
respectively wherein A'-H and A^-H which may be the same or different, are each compounds containing at 
least one group having ari active hydrogen atom: which method comprises the step of reacting together an 
isocyanate of the formula 




With a compound of the fonmula A^-H or A^-H to obtain the desired compound wherein R^ or R* represents 
lower alkyi, aryl. X, CHX2, CH2X. CX3. NCO or NHR^ wherein R^ represents hydrogen, lower alkyi or aryl 
and at least one of R' and R* is 0X3. 

3. A method according to claim 2 wherein the group in compound A'-H or A^-H having the active 
hydrogen atom is a -OH. -NIH. -SH1d7"-CH2- group. ' 

4. A method according to claim 2 wherein the compound A^-H or A^-H polyethylene glycol, pentaeryth- 
ritol. hexane diol. a polyvinyl acetal. a styrene-allyl alcohol copolymer, an acrylic copolymer or terpolymer 
containing a hydroxyalkyi acrylate or methacrylate, a novolak resin, a poly(vinyl phenol), an acrylate. 
methacrylate. 2-hydroxyethyl methacrylate or pentaerythritol triacrylate. 

5. A method according to claim 2 wherein the compound A^-H or A^-H is a pH sensitive dye, 

6. A method according to claim 2 wherein the compound A'-H or A^-H has photosensitising properties. 

7. A method according to claim^ 6 wherein the compound is 4-hydroxyben2ophenone; 7-hydroxy-4- 
methyl coumarin: 4-phenyl phenol; 2'.4'.5'y-letrabromo fluorescein ; thionin; 2-mercapto benzothiozole; 4- 
diethylamino-4'-(N-ethyI-N-hydroxyethyl)amino benzophenone; and .2(4(N-ethyl-N-hydroxyethyl) aminoben- 
2ylidene)inden-1 -one. 

8. A compound which is a trimer of an isocyanate having the formula 
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T5 where and R* have the meanings above specified. 

9. A radiation sensitive composition comprising a compound as claimed in claim 1 in admixture with a 
photopolymerisable material or a quinone diazide ester. 

10. A radiation sensitive composition comprising a compound as claimed in claim 8 in admixture with a 
photopolymerisable material or a quinone diazide ester. 
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